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5. What is Replied 

(1) Mr. Examiner found that the aspects of the 
invention according to Claims 1 to 14 and 18 to 
31 did not involve unobviousness according to 
Documents 1 to 8 listed blow: 

Document 1: T. Kawahara, M . Horiguchi, J. 
Etoh, T. Sekiguchi, K. Kimura, M . Aoki, 
"Low-Power Chip Interconnection by Dynamic 
Termination," IEEE J. of Solid-State Circuits, 
Vol. 30, No. 9, Sep. 30, 1995, pp. 1030-1034 

Document 2: JP 2-235435 A 

(2) General Description of the Invention 

The applicant restricted and corrected the 
claims in Written Amendment as of the same date 
as the relevant Written Reply. The main points 
of correction are as follows: Claim 3 was deleted, 
and Claims 4 and 5 were rewritten as independent 
claims in conjunction with this. 

The aspects of the invention according to 
Claims 1 and 2 are characterized in that: an 
output circuit is provided which is so set that 
the driving force during the second half of 
signal transition is lower than the driving force 
during the first half of transition; and thereby, 
production of reflected waves in signal output 
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is suppressed, and the necessity for external 
components, such as damping resistors and 
terminator resistors, is obviated. 

The aspects of the invention according to 
Claims 8 and 9 are characterized in that: an 
output circuit is provided which includes a first 
output circuit that can drive an external load 
based on the output signal of an internal circuit 
during the first half of transition of a signal 
to be outputted, and a second output circuit 
whose driving force is set lower than that of the 
first output circuit and which can drive the 
external load; during a period for which the 
first output circuit is not involved with load 
driving (second half of signal transition), the 
external load is driven by the second output 
circuit; and thereby, production of reflected 
waves is suppressed, and the necessity for 
external components, such as damping resistors 
and terminator resistors, for impedance matching 
is obviated. 

(3) Comparison of Cited Inventions with the 
Invention 

The output circuit (output buffer 2, level 
detection circuit 3, and ternary output buffer) 
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illustrated in FIG. 2 of Cited Document 2 is 
devised so that the following is implemented: 
when a load is increased, the output level is 
prevented from being lowered due to insufficient 
current, and after the output level varies, a 
current is prevented from being passed. As is 
apparent from the description in Cited Document 
2 , no consideration is given to suppression of 
reflected waves during output signal transition. 
More specific description will be given. Cited 
Document 2 describes that: when the output level 
is lowered due to LOW to HIGH transition or HIGH 
to LOW transition of a signal and increase in load, 
a ternary output buffer 4 outputs a signal 
corresponding to input; lowering of the output 
level is prevented as LOW to HIGH transition or 
HIGH to LOW transition becomes steep. However, 
the cited document does not give description at 
all to with what timing of transition of an input 
signal supplied to input 1, the ternary output 
buffer 4 transitions from active state to 
non-active state. (That is, with what timing of 
transition of an input signal supplied to input 
1, the output driving force changes from high to 
low.) An example will be given. It is inferred 
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that the timing with which the ternary output 
buffer 4 transitions from active state to 
non-active state is deeply related to the delay 
time of devices or the logic threshold level in 
the level conversion circuit 3. However, Cited 
Document 2 does not give description at all to 
whether the ternary output buffer 4 transitions 
from active state to non-active state before an 
input signal completely transitions (the second 
half of signal transition) or after an input 
signal has completely transitioned. For this 
reason, when a circuit constant is so set that 
the ternary output buffer 4 transitions from 
active state to non-active state after an input 
signal has completely transitioned, a problem 
arises. Since the ternary output buffer 4 
transitions from active state to .non-active 
state, production of reflected waves during 
signal transition cannot be suppressed. 
Therefore, reflected waves can be produced due 
to steep signal transition. Accordingly, some 
systems to which the relevant output circuit is 
applied may require external components, such as 
damping resistors and terminator resistors, for 
impedance matching. 
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Meanwhile, the output circuit according to 
Claims 1 and 2 of the invention brings about the 
following advantageous effect: the driving force 
during the second half of signal transition is 
set lower than the driving force during the first 
half of transition; as a result, production of 
reflected waves during signal transition can be 
suppressed, and thus, the necessity for external 
components, such as damping resistors and 
terminator resistors, for impedance matching is 
obviated. Therefore, it is believed that the 
aspects of the invention according to Claims 1 
and 2 cannot be easily made by those skilled in 
the art using the output circuit described in 
Cited Document 2 and the input circuit described 
in Cited Document 1, and the invention involves 
nonobviousness . 

Mr. Examiner found the following: Cited 
Document 2 describes that as a logic signal 
output circuit, an output circuit that drives an 
external load only during the first half of 
transition of a signal to be outputted is 
connected in parallel with an ordinary output 
circuit; and thereby the overall driving force 
is enhanced during the first half of transition 
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and thereafter the driving force is relatively 
reduced . 

As mentioned above, Cited Document 2 
describes that: when the output level is lowered 
due to LOW to HIGH transition or HIGH to LOW 
transition of a signal and increase in load, a 
ternary output buffer 4 outputs a signal 
corresponding to input; lowering of the output 
level is prevented as LOW to HIGH transition or 
HIGH to LOW transition becomes steep. However, 
the cited document does not give description at 
all to with what timing of transition of an input 
signal supplied to input 1, the ternary output 
buffer 4 transitions from active state to 
non-active state. Therefore, it cannot be 
understood that the ternary output buffer 4 in 
Cited Document 2 drives an external load only 
during the first half of transition of a signal 
to be outputted. 

The aspects of the invention according to 
Claims 8 and 9 are so constructed that an output 
circuit is provided which includes a first output 
circuit that can drive an external load based on 
the output signal of an internal circuit during 
the first half of transition of a signal to be 
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outputted, and a second output circuit whose 
driving force is set lower than that of the first 
output circuit and which can drive the external 
load. The first output circuit is different in 
functions from the ternary output buffer 4 in the 
Cited Document 2. Therefore, it is believed that 
the aspects of the invention according to Claims 
8 and 9 involve novelty. 

As mentioned above, it is inferred from 
Cited Document 2 that the timing with which the 
ternary output buffer 4 transitions from active 
state to non-active state is deeply related to 
the delay time of devices or the logic threshold 
level in the level conversion circuit 3. However, 
Cited Document 2 does not give description at all 
to whether the ternary output buffer 4 
transitions from active state to non-active 
state before an input signal completely 
transitions (during the first half of signal 
transition) or after an input signal has 
completely transitioned. For this reason, when 
a circuit constant is so set that the ternary 
output buffer 4 transitions from active state to 
non-active state after an input signal has 
completely transitioned, a problem arises. 



Since the ternary output buffer 4 transitions 
from active state to non-active state, 
production of reflected waves during signal 
transition cannot be suppressed. Therefore, 
reflected waves can be produced due to steep 
signal transition. Some systems to which the 
relevant output circuit is applied may require 
external components, such as damping resistors 
and terminator resistors, for impedance 
ma t c h i n g . 

Meanwhile, the aspects of the invention 
according to Claims 8 and 9 are so constructed 
that an output circuit is provided which includes 
a first output circuit that can drive an external 
load based on the output signal of an internal 
circuit during the first half of transition of 
a signal to be outputted, and a second output 
circuit whose driving force is set lower than 
that of the first output circuit and which can 
drive the external load; during a period for 
which the first output circuit is not involved 
with load driving (second half of signal 
transition) , the external load is driven by the 
second output circuit; and thereby the following 
advantageous effects are brought about: 
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production of reflected waves is suppressed and 
the necessity for external components, such as 
damping resistors and terminator resistors, for 
impedance matching is obviated. Therefore, it 
is believed that the aspects of the invention 
according to Claims 8 and 9 cannot be easily made 
by those skilled in the art using the output 
circuit described in Cited Document 2 and the 
input circuit described in Cited Document 1, and 
the invention involves n o n o b v i o u s n e s s . 

According to the foregoing, it is believed 
that the invention cannot be devised simply by 
combining the techniques described in Cited 
Documents 1 and 2. Therefore, Mr. Examiner is 
kindly requested to recognize that the invention 
involves novelty and n o n o b v i o u s n e s s in all the 
aspects according to the claims. 
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